A Lossy Fabry-perot Based Optical Filter for Natural Gas Analysis  by Ayerden, N.P. et al.
 Procedia Engineering  87 ( 2014 )  1410 – 1413 
1877-7058 © 2014 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Peer-review under responsibility of the scientific committee of Eurosensors 2014
doi: 10.1016/j.proeng.2014.11.707 
ScienceDirect
Available online at www.sciencedirect.com
(8526(16256WKH;;9,,,HGLWLRQRIWKHFRQIHUHQFHVHULHV
$/RVV\)DEU\3HURWEDVHG2SWLFDO)LOWHUIRU1DWXUDO*DV$QDO\VLV
13$\HUGHQ0*KDGHUL*GH*UDDI5):ROIIHQEXWWHO
Electronic Instrumentation Laboratory, Microelectronics Department, Faculty of EEMCS, Delft University of Technology, Delft, Netherlands 
$EVWUDFW
$VHWXSIRURSWLFDOJDVFRPSRVLWLRQPHDVXUHPHQWEDVHGRQDEVRUSWLRQVSHFWURVFRS\LVFRPSRVHGRIDZKLWHOLJKWVRXUFHDJDV
FHOODQGDVSHFWURPHWHU7KH)DEU\3HURWRSWLFDOILOWHULVVXLWDEOHIRUPLQLDWXUL]DWLRQRIWKLVV\VWHPDVLWLVFRPSRVHGRIRQO\WZR
UHIOHFWRUVZLWKDWUDQVSDUHQWOD\HULQEHWZHHQ9DU\LQJWKHZLGWKRIWKLVRSWLFDOUHVRQDWRUWRFRYHUWKHZDYHOHQJWKUDQJHLQZKLFK
WKHFRPSRQHQWVWREHDQDO\]HGKDYHVSHFLILFIHDWXUHVJLYHVWKHDEVRUSWLRQVSHFWUXP7KHJDVFHOOUHPDLQVDVHSDUDWHXQLWLQWKH
FRQYHQWLRQDOPLFURV\VWHPDQGD0(06LV WKH LPSOHPHQWDWLRQRI WKHPLFURVSHFWURPHWHU7KHXOWLPDWHPLQLDWXUL]DWLRQUHTXLUHV
WKHPRQROLWKLFLQWHJUDWLRQRIDOOWKHVHFRPSRQHQWV,QWKHORVV\)DEU\3HURWILOWHUWKDWLVSUHVHQWHGLQWKLVSDSHUWKHJDVFHOODQG
WKHPLFURVSHFWURPHWHUDUHIXQFWLRQDOO\LQWHJUDWHGXVLQJDJDVILOOHGUHVRQDWRULQZKLFKWKHRSWLFDOSDWKLVGHWHUPLQHGE\PXOWLSOH
UHIOHFWLRQVLQWKHUHVRQDWRUFDYLW\LWVHOI

7KH$XWKRUV3XEOLVKHGE\(OVHYLHU/WG
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKHVFLHQWLILFFRPPLWWHHRI(XURVHQVRUV
Keywords:JDVVHQVRURSWLFDOILOWHULQIUDUHGVSHFWURVFRS\
,QWURGXFWLRQ
1DWXUDO JDV KDV EHHQ DPDMRU VRXUFH RI HQHUJ\ HVSHFLDOO\ LQ WKH1HWKHUODQGV GXH WR WKH DYDLODELOLW\ RI ORFDO
UHVRXUFHV LQ*URQLQJHQ7KHGHSOHWLRQRIQDWXUDO UHVRXUFHVZLOO IRUFHD WUDQVLWLRQ IURPQDWXUDOJDVRIZHOONQRZQ
FRPSRVLWLRQ *JDV WRZDUGVJDVPL[WXUHVRI OHVV VWDEOHFRPSRVLWLRQZKLFKPD\FRQWDLQKLJKFDORULILFYDOXHJDV
+JDVOLTXHILHGQDWXUDOJDV/1*DQGELRJDV>@7DEOH7KLVFDOOVIRUFRPSRVLWLRQPHDVXUHPHQWVWRHQVXUH
VDIH DQG FOHDQ FRPEXVWLRQ DQG FRQVHTXHQWO\ UHTXLUHV VPDOO UREXVW DQG ORZFRVW JDV VHQVRUV LQ KLJKYROXPH
SURGXFWLRQ



&RUUHVSRQGLQJDXWKRU7HOID[
E-mail address:QSD\HUGHQ#WXGHOIWQO
© 2014 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Peer-review under responsibility of the scientific committee of Eurosensors 2014
1411 N.P. Ayerden et al. /  Procedia Engineering  87 ( 2014 )  1410 – 1413 
  7DEOH7\SLFDOFRPSRVLWLRQRI*JDV+JDVDQG/1*
 &+>PRO@ &+>PRO@ &+>PRO@ &+>PRO@
**DV    
+*DV    
/1*    

7KH PDLQ FRPSRQHQWV RI QDWXUDO JDV DUH K\GURFDUERQV $OWKRXJK WKH PRVW UHOHYDQW JDVHV KDYH VLJQLILFDQW
DEVRUSWLRQSHDNVLQWKHPZDYHOHQJWKUDQJHWKHLUVSHFWUDDUHYHU\VLPLODU)LJXUH7KXVGLVWLQJXLVKLQJ
WKHVH JDVHV UHTXLUHV D KLJKUHVROXWLRQ VSHFWURVFRSLF WHFKQLTXH 2SWLFDO DEVRUSWLRQ VSHFWURVFRS\ LV D SURPLVLQJ
FRPSURPLVHEHWZHHQFRVWDQGSHUIRUPDQFHEHFDXVHRIIHDWXUHVVXFKDVVHOIUHIHUHQFLQJDQGQRQGHVWUXFWLYHin situ
PHDVXUHPHQW>@

2SWLFDO)LOWHU'HVLJQ
7KHPRVWHVVHQWLDOSDUWRIDVSHFWURPHWHULVWKHRSWLFDOILOWHU7KH)DEU\3HURWRSWLFDOILOWHUZKLFKFRQVLVWVRIWZR
SDUDOOHOUHIOHFWRUVDQGDUHVRQDWRUOD\HULQEHWZHHQLVHOLJLEOHIRUPLQLDWXUL]LQJDVSHFWURPHWHU7KHWKLFNQHVVRIWKH
UHVRQDWRUFUHDWHVDSKDVHVKLIWEHWZHHQWKHLQFRPLQJDQGWKHRXWJRLQJOLJKWWKXVGHWHUPLQHVWKHZDYHOHQJWKWREH
WUDQVPLWWHGWKURXJKWKHILOWHU7KHZLGHEDQGRSHUDWLRQRIVXFKDQRSWLFDOILOWHUUHOLHVRQWKHWXQLQJRIWKHRSWLFDOSDWK
GLIIHUHQFH EHWZHHQ WKH LQFLGHQW DQG WUDQVPLWWHG OLJKW ZKLFK UHTXLUHV DFWXDWLQJ RQH RI WKH UHIOHFWRUV +RZHYHU
DFWXDWLRQLVQRWGHVLUHGLQDQDSSOLFDWLRQZKHUHVPDOODQGUREXVWVHQVRUVDUHQHHGHG
2XUUHVHDUFKJURXSKDVSUHYLRXVO\UHSRUWHGD)DEU\3HURWW\SHOLQHDUYDULDEOHRSWLFDOILOWHU/92)WKDWRSHUDWHV
LQWKHPLGLQIUDUHGZDYHOHQJWKUDQJH>@$Q/92)LVFRPSRVHGRIWZR%UDJJUHIOHFWRUVRQHIODWDQGRQHWDSHUHG
ZLWKDOVRDWDSHUHGUHVRQDWRUOD\HULQEHWZHHQ7KHFRQWLQXRXVOLQHDUYDULDWLRQLQWKHUHVRQDWRUWKLFNQHVVUHVXOWVLQ
SULQFLSOH LQ DQ DUUD\ RI LQILQLWHO\ PDQ\ IL[HG RSWLFDO ILOWHUV ZKHUH HDFK ILOWHU WUDQVPLWV WKH ZDYHOHQJWK WKDW
FRUUHVSRQGV WR WKH SDUWLFXODU UHVRQDWRU WKLFNQHVV DW WKDW SRVLWLRQ 7KHUHIRUH ZLWK D GHGLFDWHG GHWHFWRU DUUD\ DQ
/92)LVKLJKO\VXLWDEOHIRUJDVVHQVLQJVLQFHLWFRYHUVDZLGHZDYHOHQJWKUDQJHZLWKRXWDQ\PRYLQJSDUWV)LJXUH

$ VSHFWURPHWHU LV FRPSRVHG RI D OLJKW VRXUFH DQG D VDPSOH FKDPEHU LQ DGGLWLRQ WR WKH RSWLFDO ILOWHU DQG WKH
GHWHFWRUDUUD\7KHVDPSOHFKDPEHULQZKLFKWKHOLJKWSURSDJDWHVWKURXJKWKHVDPSOHRFFXSLHVWKHELJJHVWVSDFHLQ
DVSHFWURPHWHU%\XVLQJWKHPXOWLSOHUHIOHFWLRQVLQWKHUHVRQDWRUOD\HURIDQ/92)DVWKHSURSDJDWLRQWKURXJKWKH
VDPSOHRQHFDQDFKLHYHWKHXOWLPDWHPLQLDWXUL]DWLRQRIDVSHFWURPHWHU
)LJXUH$EVRUSWLRQFRHIILFLHQWRIYDULRXVJDVHVFDOFXODWHGXVLQJ*JDVFRQFHQWUDWLRQVDQGWKH1,67GDWDEDVHDWURRPWHPSHUDWXUHIRUEDU
WRWDOSUHVVXUHLQWKHPZDYHOHQJWKUDQJH>@
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